Testosterone and 5ƒ¿-dihydrotestosterone
promoted by androgen transported directly from the testis (Suzuki et al., 1955) . The high concentration of androgen in the intrascrotal fluid in adult animals (Suzuki and Shima, 1956 ; Suzuki, 1965) suggests that androgen can be transported to the scrotal cavity through the tunica albginea. Androgen found in the rete testis fluid is believed to be transported through the efferent duct and plays an important role in sperm maturation in the epididymis (Voglmyr et al., 1966) . The local transport of androgen from the testicular vein to the testicular artery by the counter-current exchange Endocrinol. Japon. October 1980 mechanism was also demonstrated (Free et al., 1973 ; Free, 1977) . Extraction of samples Each of the tissue samples, except for the epididymal fat pad and kidney fat pad, was homogenized using a teflon glass homogenizer with distilled water to make a 20% homogenate. Each homogenate was extracted twice with two parts of diethyl ether and the extract was evaporated to dryness. The samples from the epididymal and kidney fat pad were homogenized with a teflon glass homogenizer with methanol to make a 5% homogenate, and then centrifuged for 10 min at 700 xg and the supernatant was evaporated to dryness. Testicular artery blood (whole blood), epididymal artery blood (whole blood), aortic blood (serum), testicular vein blood (plasma), thoracic duct lymph, intratesticular tissue fluid, and intrascrotal flushing were diluted adequately with distilled water and extracted twice with two-fold volume of diethyl ether and extracts were evaporated to dryness.
The extracts were separated into testosterone and DHT fractions by chromatography on Sephadex LH-20 columns using the solvent system isooctane : benzen : methanol (90 5 : 5). The mean recovery was 58.8% for testosterone and 63.1% for DHT.
Androgen assay
Testosterore and DHT were measured by individual radioimmunoassays according to the method of Abraham's group (Coyotupa et al., 1976) . The antitestosterone serum which cross-reacts equally with testosterone and DHT was obtained from Dr. G. E. Abraham (S-741 7). Standard curves for both steroids were obtained using tritiated testosterone and each non-labelled steroid. The steroidal concentrations in the whole blood samples were multiplied by an experimentally obtained ratio of testosterone concentration in the serum to the whole blood. ( =1.85), and were expressed as ng/ml serum. Intraand interassay coefficients of variation were 3.66% and 4.86%, respectively.
The data were analyzed by Student's t-test.
Results
Androgen concentrations in the tissue (Table 1) The androgen concentration was defined as the sum of the testosterone and DHT values obtained by separate assays of both steroids. The highest tissue androgen concentration was observed in the testis (100. blood, epididymal artery blood, and intrascrotal fluid were around 5 ng/ml, and they were significantly higher than those in aortic blood or thoracic duct lymph.
DHT to testosterone ratios (Table 3) . DHT to testosterone ratios in the tissue and body fluid are listed in the increasing order. In general, the ratios in the tissue were larger than those in the body fluid. The intrascrotal fluid had an exceptionally large ratio. Among the tissues, two muscle specimens had the smallest ratio, which was comparable to those in the body fluid. The ratio in the testis was smaller than those in the accessory sex organs or adipose tissue. In the epididymis, the caput had a 640 NISHIHARA AND SUZUKI Endocrinol. Japon. October 1980 significantly larger ratio than the cauda, which was the largest ratio among all the preparations examined.
Discussion
In the present study, the ratio of DHT/ testosterone in the tissue was always found to be larger than those observed in blood or body fluid. It has been shown that testosterone is converted to DHT by 5a-reductase within the cells of the accessory sex organs and some other androgen dependent tissues, and that cytosol androgen receptor in these cells has a higher affinity with DHT than testosterone (Williams-Ashman, 1975) . Most of the DHT extracted from the tissues is therefore considered to be a metabolite of testosterone which is supplied from the testis.
The DHT/testosterone ratio in the whole testis homogenate was significantly larger than that in the intratesticular tissue fluid (0.23 vs 0.06), suggesting the conversion of (Bleau et al., 1974) . However, it was reported recently that adipose tissue in the female rat contains specific binding sites for 1713-estradiol (Wade and Gray, 1978) , and for progestin (Gray and Wade, 1979) . From our data and these findings, there arises the possibility of the presence of specific androgen binding sites in male adipose tissue also. The large DHT/testosterone ratio in these adipose tissues also suggests that the adipose tissue might be a target of adrogen. The countercurrent exchange between the testicular vein and the testicular artery (Free, 1977) takes place while they are traveling through the epididymal fat pad. The high concentration of androgen in this fat pad might contribute to the efficiency of the exchange. Although androgen in the intrascrotal fluid was considered to be transported through the tunica albginea (Suzuki and Shima, 1956; Suzuki, 1965) , the presence of this fat pad in the scrotal cavity cannot be neglected as a factor involved in keeping the androgen concentration in the intrascrotal fluid higher than thoracic duct lymph.
The androgen concentration in epididymal artery blood was found to be significantly higher than that in the systemic circulation.
Since the epididymal artery arises from the proximal part of the pampiniform plexus (Setchell, 1970) , androgen exchange between the testicular vein and the epididymal artery will be much less frequent than that observed between the testicular vein and artery. However, we obtained a higher androgen concentration in epididymal artery blood than in testicular artery blood, suggesting the presence of an additional local androgen transport route. As the androgen concentration in blood collected from the epididymal artery 1-5 mm distal to its origin was reported to be as low as that in the femoral artery (Free and Jaffe, 1978) , the high androgen concentration in the sample collected at the end of the epididymal artery might be due to the diffusion of androgen from the epididymal fat pad through which the artery runs.
In contrast to the caput epididymis, the cauda epididymis receives a blood supply from the vasal artery (Setchell, 1970) . The androgen cocentration in vasal artery blood was not measured in this experiment, but it might be similar to that in aortic blood, because it runs outside of the pampiniform plexus and the epididymal fat pad. This might be one of the reasons for the difference between the androgen cocentration in the caput and that in the cauda epididymis.
Though the levator ani muscle is known as one of the androgen dependent tissuez (Wainmann and Shipounoff, 1941) , the androgen concentration in this tissue was found to be much lower than those in any other accessory sex organs. In contrast, Robel et al. (1973) measured testosterone with gaschromatography and reported that the testosterone concentration was higher in the levator ani muscle than in the ventral prostate or the seminal vesicle. This discrepancy seems difficult to reconcile, but it was reported that there was no selective uptake of radioactive testosterone in this muscle, although it was usually oberved in the accessory sex organs (WilliamsAshman, 1975) , and the P ubmer of the testosterone binding sites in this muscle was significantly smaller than that in the ventral prostate (Jung and Baulieu, 1972) . We found that DHT/testosterone ratio in the levator ani muscle was exceptionally small, being approximately equal to that in aortic blood. It was reported that 5a-reductase activity in this muscle was virtually nil (Gloyna and Wilson, 1969) , and that cytosol androgen receptor had a higher affinity with testosterone than DHT (Jung and Baulieu, 1972 
